The hypoxic stress on erythrocytes associated with superoxide formation.
Superoxide is produced during the autoxidation of hemoglobin. Autoxidation of hemoglobin is, however, facilitated under hypoxic conditions where hemoglobin is only partially oxygenated. We have recently found that the erythrocyte superoxide dismutase does not fully react with the additional superoxide produced under hypoxic conditions. A leakage of superoxide from the erythrocyte is thus detected, resulting in a potential source for oxyradical damage to tissues. Detailed studies on intact erythrocytes as a function of oxygen pressure have now been performed. These studies further delineate the hypoxic stress on erythrocytes and the mechanism for the leakage of superoxide. By centrifugation of samples under various oxygen pressures it was possible to show an enhanced rate of lysis at reduced oxygen pressures with a maximum rate in the region of 25 mm Hg. At much lower pressures where the hemoglobin is mostly deoxygenated the rate of lysis was dramatically decreased with almost no lysis detected even after three days. Lysis is shown to be associated with superoxide membrane damage. The formation of superoxide which does not react with endogenous SOD reaches a maximum value at much lower pressures where most of the hemoglobin is deoxygenated. It is suggested that the leakage at low pressure is associated with the formation of superoxide by oxidation of hemoglobin associated with the membrane.